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Response to Amendment/Arguments 

1 . This action is responsive to amendment A filed 6/18/04. The amendments to the 
claims and the specification have been entered. Claims 1 , 5, and 9 are now cancelled 
and claims 15-17 are added. Claims 2-4, 6-8, and 10-17 are now pending. 

Applicant's arguments with respect to claims 1-14 have been considered but are 
moot in view of the new ground(s) of rejection necessitated by amendment. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 15-17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 15-17 recites the limitation "the photometrical variations" in line 4. There 
is insufficient antecedent basis for this limitation in the claims. 

The claims 15-17 are generally narrative and indefinite, failing to conform with 
current U.S. practice. It appears that something is missing such as a comma or 
separation. For examination purposes the Examiner has interpreted the claims to mean 
separating the partial space into a partial space corresponding to geometric variations 
and a partial space corresponding to photometrical variations, and identifying each of 
the partial spaces successively using sample data. 



Application/Control Number: 09/772,924 
Art Unit: 2625 



Page 3 



Claim Rejections - 35 USC § 103 

2. Claims 2-4, 6-8, and 10-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over IEEE published From few to many: generative models for recognition 
under variable pose and illumination by Georghiades et al. (hereinafter Georghiades) in 
view of Face Image Retrieval Using HMM's by Martinez. 

Regarding claim 4, Georghiades discloses that image variability due to changes 
in pose and illumination can seriously impair object recognition (stated at least in the 
abstract). Further disclosed is an appearance based modeling method for recognizing 
objects under large variations in pose and position (fourth and fifth paragraph of the 
introduction). A database is disclosed for storing registered images of users (at least the 
first paragraph of section 4 Recognition Results). The process for finding the similarity 
between an input image and the registered image is disclosed in section 4.2 
Recognition Under Variable Pose and Illumination. This is done by capturing a plurality 
of pictures of different poses and illumination as seen in figure 3. 

Georghiades does not explicitly disclose that in the picture information input part, 
a characteristic small region in the object to be a recognition target is selected from a 
picture, and the object to be a recognition target is modeld based on information 
included in the selected small region and arrangement information of the small region, 
and wherein the modeling in the picture information input part is performed by 
identifying a partial space in which a vector having a pixel value of the small region as 
an element is varied. 
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Martinez discloses that new facial recognition approaches are needed to robustly 
identify faces under different illumination conditions, or when the facial expression 
changes, or when a part of the face3 is occluded on account of glasses or parts of 
clothing. When face recognition methods have worked in the past, it was only when all 
possible image variations were learned (from the first paragraph of the abstract). As part 
of Martinez's approach to make facial recognition more robust he discloses dividing the 
face images into n different parts and analyzing them locally (first paragraph of section 
2). The local area is projected into the eigenspace where learning takes place, where 
each area is described by a vector in which variance of the images is maximized 
(second paragraph section 2). In order to ensure that the extracted local information will 
always be projected into the correct area of the eigenspace information form the 
adjacent pixels of the areas are also extracted (third paragraph of section 2).This is 
used to find the best possible global match between a query image and a database 
image (second paragraph of the abstract). 

Georghiades and Martinez are analogous art because they are from the same 
field of endeavor of facial recognition under variable pose and illumination. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine Georghiades and Martinez to use a characteristic small region, and 
and varying the pixel value of the small region. The motivation for doing so would be to 
make the facial recognition system more robust. Thus it would have been obvious to 
one of ordinary skill in the art to combine Georghiades and Martinez to obtain the 
invention as specified in claim 4. 
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Regarding claim 2 Georghiades discloses modeling the illumination and pose 
using Lambertian reflectance (first paragraph section 2.1). 

Regarding claim 3 as seen in figure 2c of Georghiades, a portion of the image is 
cut out from a picture 2a. 

Regarding claims 6-7, Georghiades discloses constructing illumination cones 
(models based on illumination) and surface cones (models based on pose) to 
synthesize novel images of an object under differing pose and lighting used in the 
recognition process (section 2.3 first paragraph). The conditions are modeled separately 
and then combined to synthesize the image. 

Regarding claim 8, Georghiades discloses constructing illumination cones 
(models based on illumination) and surface cones (models based on pose) to 
synthesize novel images of an object under differing pose and lighting used in the 
recognition process (section 2.3 first paragraph). The conditions are modeled separately 
and then combined to synthesize the image. 

Regarding claims 10-12, in the disclosure of Martinez it is inherent that the 
illumination variances, and position variations are being modeled together within the 
Hidden Markov Models. 
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Claim 13 is a method claim with the same limitations of claim 4, thus the same 
arguments used for claim 4 apply equally to the rejection of claim 13. 

Claim 14 is a computer-readable recording medium claim with the same 
limitations as claim 4, thus the same arguments used for the rejection of claim 4 apply 
equally to claim 14. 

Allowable Subject Matter 

Claims 15-17 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B Strege whose telephone number is (703) 305- 
8679. The examiner can normally be reached on Monday-Friday 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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